The Bacillus megaterium gene coding for small, acid-soluble spore protein (SASP) B was cloned and its nucleotide sequence was determined. The amino acid sequence predicted from the DNA sequence was identical to that determined previously for SASP B, with the exception of the amino-terminal methionine predicted from the gene sequence which is presumably removed posttranslationally and an asparagine residue predicted at position 21 which was originally identified as an aspartate residue. The mRNA encoded by the SASP B gene is synthesized for only a discrete period midway in sporulation, in parallel with mRNAs coding for other SASPs. The small size of the SASP B mRNA (365 nucleotides) indicated that the mRNA is monocistronic. The SASP B gene itself hybridized strongly to only one band in Southern blots of restriction enzyme digests of B. megaterium DNA, suggesting that the SASP B gene is not a member of a highly conserved multigene family, as is the case for other SASP genes.
From 10 to 20% of the protein of dormant bacterial spores is degraded during the first minutes of spore germination (14) . The proteins degraded in this process are a group of small, acid-soluble spore proteins (SASP) which are synthesized only during sporulation under transcriptional control (14) . In Bacillus megaterium, three proteins termed SASP A, B, and C make up the majority of the protein degraded (14) . The amino acid sequences of these proteins are known, and those of SASP A and C are extremely similar, whereas that of SASP B is much less closely related (14) (15) (16) (17) . This system appears even more complex at the gene level because, in addition to the genes coding for SASP A and C, there are five other genes that code for proteins with amino acid sequences extremely similar (70 to 90% sequence identity) to those of SASP A and C (7) (8) (9) . All of these closely related SASP Aand C-like genes are expressed in parallel midway in sporulation, although some (SASP A and C genes) are expressed at much higher levels than others (7) (8) (9) . Consequently, it appears that SASP A-and C-like proteins are the products of a coordinately regulated, extensive multigene family. Whereas many of the details of the genes encoding the SASP A-and C-like proteins have been elucidated, nothing is known about the gene encoding the SASP B protein, including the possibility that there may also be a family of genes encoding SASP B-like proteins. In addition, SASP B is quite different from those SASP whose genes have already been cloned; i.e., SASP B does not cross-react with antiserum against SASP A or C. Consequently, we undertook the cloning and analysis of the B. megaterium SASP B gene.
The strategy we adopted for isolating the B. megaterium SASP B gene was to clone it in the EcoRI site of the fusion vector Xgtll (19) . We decided to use this approach for two reasons. (i) Previous work had strongly suggested that SASP genes would not be transcribed in Escherichia coli from their own promoters (4, 14) , and (ii) several SASP genes, even if transcribed in E. coli, are either translated very poorly or the final protein is unstable (3, 7, 9, 14) . DNA (17) . Each digest was electrophoresed on a 1% agarose gel, and DNA fragments of 0.5 to 2 kilobases (kb) were isolated as previously described (9) . The pooled fractionated DNA (-50 ,ug) was mixed with a 27-fold molar excess of a mixture of EcoRI linkers; this linker mixture contained an equimolar mixture of the 8-, 10-, and 12-mer EcoRI linkers (each obtained from New England BioLabs) to ensure that we would obtain the SASP B gene in frame with the lacZ gene of Xgtll. The mixture was treated with T4 DNA ligase and then digested with EcoRI. The digested DNA was refractionated by agarose gel electrophoresis, and fragments of 0.5 to 2 kb were isolated and ligated with EcoRI-digested, calf intestinal phosphatase-treated Xgtll DNA. The ligation mixture was packaged with a commercially obtained packaging extract and used to infect E. coli Y1090 (ATCC 37197); approximately 40% of the packaged phage contained inserts. We screened phage for the presence of the SASP B gene by analyzing phage plaques for SASP B antigen by the procedure of Young and Davis (19) by using antiserum to SASP B prepared as previously described (13) and 125I-labeled protein A from Staphylococcus aureus. Screening -4. 104 plaques of Xgtll resulted in isolation of one phage which produced material which reacted with anti-SASP B antiserum when the phage was grown in E. coli Y1090, but only if the phage lacZ promoter was induced (data not shown). The DNA from this phage contained only a single insert of 500 base pairs (bp) (Fig. 1 (17) . Since this residue follows two glutamine residues which comigrated with asparagine in the thin-layer chromatography system used at the time for qualitative analysis of residues from the automated protein sequenator, we feel it highly likely that the original assignment of asparagine at this position was an lb. _error. The coding sequence is preceded by a sequence with strong complementarity to the 3' end of B. megaterium 16S G rRNA and is presumably a ribosome-binding site (11) . The translational stop codon is followed by a region of dyad symmetry followed by a T-rich region, which is presumably a transcription stop signal (12) . All other SASP genes ana-
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lyzed to data also have this region of dyad symmetry just after the translational stop codon (7, 12) . Previous work has shown that SASP B appears in parallel with SASP A and C midway in sporulation (5, 14) , and that SASP A and C (5) 500-bp AluI fragment (Fig. 2) , the 650-bp MboI fragment should contain the complete SASP B gene coding sequence, whereas the 1.2-kb band hybridizing weakly to the 500-bp probe (Fig. lb) presumably hybridized only with the first 58 nucleotides of this probe (Fig. 2) (Fig. 2) . The protein coded for by the SASP B gene had an amino acid sequence identical to that determined directly for SASP B (17) , with two exceptions. One is the amino-terminal methionine in the predicted sequence, which is presumably removed posttranslationally. The second ex-I- One of the most striking findings with the SASP A and C genes of B. megaterium is that these genes are members of an extensive multigene family, all of whose members code for extremely homologous proteins. Whereas SASP B is the only protein of its type to be detected at significant levels in B. megaterium spores (14) , it is still possible that multiple SASP B-like genes exist. However, use of the 650-bp Mbo fragment containing the complete SASP B coding sequence as a probe for hybridization to Southern blots of B. megaterium DNA under nonrestrictive hybridization conditions revealed only one strongly hybridizing fragment (Fig.  1, lanes c to f) . Whereas several other weakly hybridizing bands were seen in some digests (lanes d to f) , the relative intensity of these bands was very much lower than that of the major band. In contrast, the various members of the SASP A and C gene family cross-hybridized much more strongly even under more restrictive hybridization conditions (55°C) (2, 3, 8) . It is, of course, possible that there are multiple SASP B-like genes in B. megaterium but that they are not highly conserved and thus hybridize only very weakly to the SASP B probe. However, further work will be required to resolve this possibility.
Whereas cloning and analysis of the B. megaterium SASP B gene are certainly significant of themselves, they may have even greater significance in that they have given us a DNA probe to use in the isolation of SASP B-like genes in B. subtilis as was done with the SASP C gene from B. megaterium (2, 3) . Isolation of these genes from B. subtilis, an organism in which much work has gone into developing molecular genetic techniques, should allow a detailed study of the function and regulation of this subclass of SASP genes. We are grateful for the technical assistance of Susan Goldrick.
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